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Viotivations ot the smart City

* Migration towards cities: in the 2050 more than
the 75% of population will live in the cities.

— More opportunities, higher salaries, etc.

e Cities have to cope with the increment of citizens
providing higher quality of services & efficiency:
— To this end, they have to conquer a high level of
» control on: expenses, quality of services,....

» quality of services, new services, etc.
* sustainability of services ...

Snap4City (C), September 2020
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Health
Education

Economy &
commercial

Energy
Environment
Mobility & Transport
People & Living

Governmental

— Risk management,
Resilience
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* To be planned and managed with respect to increment of
population and their needs
— Increment of quality of life, more services or more efficient services
— provisioning of new services in place of older services

— Decision support for strategic aspects:
* Corrections, prediction, new services, etc.

e Towards citizens

— Informing citizens on the new adaptations, making them aware about that

— Forming citizens to adopt virtuous behaviour in the usage of services and
resources

— Collecting their feedback continuosly via a multichannel

Snap4City (C), September 2020
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allenges: Requests and Deductions
API for SME

Personal Time Assistz
dynamic ticketing, whispers to
save time and money, geoloc

information, offers, etc.

i Pub. Admin: detection of
critical conditions, improving
services

Public
Admin.

Tune the servige, reselling data and
services , predidtion

< Tourism = ek =
Museums _ T Ehi ‘Aj:I\L‘.

Tune the service,

prediction v
[ Data: Public and Private, Static and Real Time ]

Private: user movements, social media, crowd sources, commercial (retail)
Public: infomobility, traffic flow, TV cameras, flows, ambient, weather, statistic, accesses
to LTZ, services, museums, point of interests, ...
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People

|
 Many aspects should be taken into
account for a successful Smart City
transformation Governance
Technology
Smart City
Initiative

* - The influence of each of them depends
on context, attitude of the institutions,
internal structure, etc.

— Parallel actions can conflict, compete ...
— Spreading of efforts may distance the goals

Organization

Natural
environment

Snap4City (C), September 2020

Built
infrastructure

Chourabi et al. 2012

— The process may become sustainable,
harmonized and faster with a Living Lab

Strategy and Support
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e ENOLL: https://www.openlivinglabs.eu/
— European Network of Living Labs

* EIP-SCC: European Innovation Partnership on Smart
Cities and Communities

— https://eu-smartcities.eu/

e Select4Cities: Pre-Commercial Procurement Project
to develop a data-driven, Internet-of-Everything
(loE) platform for large-scale urban co-creation

— https://www.select4cities.eu/

Snap4City (C), September 2020
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* Decision Support system

Assessment / Strategies

Data Rendering, visual analytics

Data Processing

Data Ingestion

Snap4City (C), September Z0zo
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* Data

— Open and private: Open Data: CKAN
* licensing, private, GDPR

— Static vs Real time
— Any protocol, any standard: Push and Pull
— Any format

¢“SNAP/crry

* From observations and milestones:
— sensors, database, KPI, etc.

* From legacy services of in-place operators
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o
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— External Services: call of any kind
— MicroServices, MicroApplications
— Local databases

* From citizens, city users, tourists, operators, ..:

— participated processes, feedback, Apps, etc.

— Crawling web pages, etc.
Snap4City (C), September 2020
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Private and static Static Public (open data)
statistics: accidents, census, votations
* Fiscal Code, SSN -
* Non shared pictures 4 ACCeSSES 10 TZGO\/
S * Level aspects m Public
N\ Da’(af 0
& * Patient health record

‘Real time private Real time public (open data)
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5V of Big Data

When data are
BIG data?

The excel
file size?

Other Vs have been also proposed...

Velocity

Variability

Snap4City (C), September 2020
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* Produce value from data supporting Living lab
— Stimulate virtuous behavior, influence City Users!
— Put in action CITY Strategies

* Data Exploitation performing
— predictions, reasoning, business intelligence, ..
— users behavior analysis, decision support system, ..
— Control Room, Real Time Monitoring tools, ....

 Aggregate & integrate data
— Multiple protocols from urban operators, ....

— open data, 10T, sensors, internet of everything,
cloud, mobile devices, Wi-Fi, social media, ...
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Data processing O—0O~C | B g

* Data analytics

— Periodic or event driven
e On demand S —

B E0EHR =~

UL

— Data transformation S o — m
:;;mmm B) F C T :mv T —
* ETL: extract transform load ‘o e

— Control Flow, data transform S | B e Bee

* Node-RED: Node.JS i =B AN, e Enastl
* For example: W mem BB
— Assessment/monitoring
— Predictions
— Anomaly detection
— Simulations
— Etc.

R Studio Development

Snap4City (C), September 2020 14
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GIS rendering by layers

Business intelligence mainly focused on — 35
making statistics from tabular: no layer, hard &==—%
relationships, ... Exploit Data Analytic, ETL  |=—. ¢

Visual Analytics, data understanding ool i e
— Rendering and drill down CAERLTTEEEETTT
— Faceting/grouping (Elastic Search/SOLR) e, R
— Cross filtering (Kibana, Grafana, Banana) E e

— Interactive, Cross Widgeting

Control Room Dashboards:

— Need: Visual Analytics, Data Analytic,
geospatial reasoning, data driven processing

— H24, alerting, Flexible rendering, custom
widgets, interactive dashboards

Snap4City (C), September 2020
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Smart City Control Room, SCCR, SCR
— Not only a collection of verticals

* Exploiting analytics: prediction, simulations, anomaly

......

detection. ..
— Big data approach to Data Analytics

* Connecting Heterogeneous data to defined strategies
and alerting

* Connected interactive dashboards for different kind of
decision makers: operators and majors

Count

* What-if Analysis taking into account multiple data
sources

From strategies to Actions
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From Strategies to (re-)Actions s==) .
72 ':\‘/,‘/*’

* Informing

overnance: goals, directives, Other
akeholder

* Suggesting
* Engaging

* Alerting, Early
Warning

* Making Decision

ﬁg

: | facevook B g
active 7 Linkealzy
° N ew Pla N [ Data: Public and Private, Static and Real Time
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City Operators
- ‘ / Resource Operators
y Q 3 agreements .

] networking Inhouse
Communlty collaborations companies
Bu:ldmg conned tutorials

IOT/IOE

Upload context Connect external

Tech
subscription to Open Data Services documentation providers
applications

. Manage .
City Apps & Dashboards, PEI Ir.igestlor.'l and
Users pe rsonal User Engagement Analytic algorithms
services
S ) Advanced Smart workshops Cat
Applications & Collaborative City API, ategory
Dashboards MicroServices Associations
Mbnitor Produce City experiments
. 10T Applications &
City Platform i : Dashboards
Advertisers AT L
hackathons Dashboards for City Help
) desk Corporations
events Case
Large Ic_ilcle;smg,- Studies
. old services .
Industries partnerships Research
groups
Early Adopters

Start-ups
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Main Organizations/areas
* Antwerp area (Be)

* Capelon (Sweden: Vasteras, Eskilstuna, Karlstad)
* DISIT demo (multiple)

* Dubrovnik, Croatia

* Firenze area ()

* Garda Lake area ()

* Helsinki area (Fin)

* Livorno area (l)

* Lonato del Garda (l)

* Modena (l)

* Mostar, Bosnia-Herzegovina
* Pisa area (l)

* Pont du Gard, Occitanie (Fr)
* Roma (I)

* Santiago de Compostela (S)
* Sardegna Region (l)

* SmartBed (multiple)

* Toscana Region (l), SM

* Valencia (S)

* Venezia area (l)

* WestGreece area (Gr)

Snap4cCity (C), September 2020


https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Antwerp&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=DISIT&fromSubmenu=false&sorts%5btitle_header%5d=1
https://dubrovnik.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Firenze&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Garda&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Helsinki&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Livorno&fromSubmenu=false&sorts%5btitle_header%5d=1
https://lonatodelgarda.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Modena&fromSubmenu=false&sorts%5btitle_header%5d=1
https://mostar-bosniaherzegovina.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Pisa&fromSubmenu=false&sorts%5btitle_header%5d=1
https://pontdugard-occitanie.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Roma&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
https://sardegna.km4city.org/smosm/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Toscana&fromSubmenu=false&sorts%5btitle_header%5d=1
https://servicemap.snap4city.org/
https://valencia.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Venezia&fromSubmenu=false&sorts%5btitle_header%5d=1
https://westgreece.snap4city.org/
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http://www.darionardella.it/il-sindaco-dario-nardella-in-missione-a-madrid-e-barcellona/

- Firenze Oggl 2019 -y
43666 L o ;T:;:::;I SMN [Gm  BINARIOIG Gm)  FORTEZA () _

MINIMO BASSO MEDIO 28.7 552 27.8

% occupati su 607 posti % occupati su 165 posti % occupati su 521 posti

Totale utenti WIFI
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LEOPOLDA (5m) CALZA (3] SAMBROGIOGM)

36 70.3 99.7

%occupatisu300 posti %occupatisul48 % occupati su 379 posti
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RISCHIO IDROGEOLOGICO

RISCHIO NEVE
PARTERRE (5m) CAREGGI (3m]  BECCARIA

34 249 981

0 TOT. EVENTI SULLA RETE % occupati su 656 posti % occupati su 406 posti % occupati su 210 posti

RISCHIO GHIACCIO

RISCHIO VENTO

Natiltallani (5w  Natistranierifsm  Deceduti (iom  Matrimoni (fsm  Unioni Civill(fom

163 49 395 19 o)


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTQzOA==

»
This project has received funding from

the European Union's Horizon 2020

—— Research and Innovation Programme

smart City Control Room
a set of dashboards and tools

i)
-

=] Firenze Oggi B-m ) o '» Smart Bench
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0PROGR. O NON PROG. 36 703 99.7

%occupatisu300posti % oCcUPAtisUl48 % occupat su 579 post
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Traffic F!yw Monitoring - Firenze

Citizens Engagement
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Mobility and Environment What-IF Analysis

This dashboad contains data derived from actual sensors and predictive values under validation
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Helsinki City Ove

e Dashboards & Services:

— Environment & Weather, PM10,
PM2.5NO, SO2, CO, noise, etc.
* Sensors values, Heatmap & Alerts on critical
* FMI Enfuser prediction: PM10, PM2.5, ..

IThe Life of HelsinkiI

A e speHtelsian

* GRAL predictions PM10, validations

* Private sensors in Jatkasaari area
(personal dashboards)

— Mobility: Traffic Sensors, Operators,
routing, multimodal routing, whatif

— Social: Twitter Vigilance, early warning —F

— Life in Helsinki: OD matrix people flow, ... -~
Twitter Vigilance SA, hot places, etc. e

— Tourism and Culture
* Mobile App and MicroApplications:

,,,,,

— Helsinki in a Snap (all stores) s
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTQwNg==
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Please note that the data results are not always based on real data. Sun 9 Jun 17:0725
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The Life of Helsinki (H5b)

Please note that the data results are not always based on real data. Sun 29 Sep 00:39:53
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— Comparison wrt real time values in B D e
actual value of Sensors * | : £ i

— Graz Lagrangian Model.
e GRAL model takes into account:

— pollution sources (for example the
vehicles, their distribution on the
streets, the about of pollution they
produce according to their distribution
over time and space, etc.),

— structure of the city (streets and shape
3D of the buildings),

— weather forecast (wind intensity and
direction), etc.

e GRAL can be applied on NOX, PM10,
PM?2.5, ... or any other particles
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Scenario: MOBIMART Interreg: MOBilita Intelligente MARe Terra
*  Scenario: City of Roma case, mobility and environmental data
*  Scenario: Herit-Data video and aims
*  Scenario: Control Room vs Video Wall
* Scenario: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)
* Scenario: how to manage maintenance and accidents workflows -
* Scenario: Snap4Home, how to exploit Snap4City solution on home automation S C e n a rl o u s
* Scenario: Energy Monitoring
*  Scenario: Multipurpose User Engagement Tools
* Scenario: 5G Enabled Water Cleaning Control (smart city, industry 4.0)

e Data Analytic: Origin Destination Matrices,

e Scenario: High Level Control of Industrial Plant (industry 4.0) Algorithms and tools
e Scenario: Vehicle Monitoring via OBD2 e Data Analytic: Traffic Flow Reconstruction
e Scenario: Events and Museums Monitoring in Antwerp e Data Analytic: in general, and the cases of

e Scenario: High Resolution Prediction of Environmental Data

= T T S Antwerp and Helsinki
*  Scenario: Mobility and Transport Analyses in multiple cities - e , ,
*  Scenario: People Flow Analysis via Wi-Fi Data Analytic: Predicting Air Quality

*  Scenario: Antwerp Pilot on Environmental Data * Data Analytic: Analyzing Public Transportation

*  Scenario: Helsinki Pilot on Environmental Data Offer wrt Mobility Demand
*  Scenario: Firenze Smart City Control Room

* Scenario: Mobile & Web App: Toscana Where What ... Km4City, Toscana in a Snap

*  Scenario: Helsinki Pilot on User Behaviour

* Scenario: Antwerp Pilot on User Behaviour

Snap4City (C), September 2020
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Traffic Flow Monitoring - Firenze - Cloned?2

Mon 27 Jul 10:42:17
# IN FLOW Firenze IN Traffic Flow (number of vehicles) Inc Daily Inp... Daily Inputs (monthly) (last value is incremental, real time)
187552 235 476
14 066.4 176 607
93776 LA
. C . Cu
16219 #ofvehicles ... Provous 65025 #ofvehicles .. ... P
0 0
04:00 0800 12:00 16:00 20:00 29.Jun 6.Jul 13 Jul 20. Jul 27.3ul
# OUT FLOW Firenze OUT Traffic Flow (number of vehicles) Inc Daily Out... Daily Qutputs (monthly) (last value is incremental real time)
15548 251946
1 661 1889595
TT74 125 973
. C . Cu
14510 #ofvehicles ... pﬂgjs 56810 #ofvehicles ... p,;,,-e‘;‘:s
https:// 4city.org/dashboardSmartCity/view/ind .php?iddasboard= MyimMa==
ZILn | D] ZTC T Trattic Flow dally trend, entering i 211 QoS as p QoS as perc. of measures in ZTL
3274 100 956
24555 75 7 -
- 5o  qualita bassa flusso totale < 70 g 9ualita bassaflusso ZTL < 70 27/07/2020
. o2 Current Current - Current
3274 #ofvehicles 185 Previous 25 ious 239 Previous 10:42:17
0 0 o
04:00 08:00 1200 16:00 20:00 16:00 08:00 16:00
inflow total of the day, yearly
2963k
222225
148150 Current
74 075 Previous
) Aug 9 Sep 19 Oct"19 MNaw 19 Dec'19 Jan 20 Feb '20 Jun 20 Jul 20
outflow total over the daly Yearly
2971772
2728829
148 5886 Current
T4L£I0L3 Previous
: Aug 12 Sep 9 Oct 19 MNow 19 Dec'19 COVTD 1 9 t oFeh 'c., Jun 20 Jul 20
in ZTL yearly cornpare
8990
67425
4495 Current
22475 Previous
: Aug "9 Sep 9 Qct 19 MNow 19 Cec'12 Jan '20 Feb'20 Jun 20 Jul '20
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Andamenti Nazionali e Regionali infezione COVID-19 b = i B

Sulla base dei dati della protezione civile, elaborazioni DISITLab Sun 19 Apr19:21:39

per evidenziare gli andamenti di vostro interesse: eliminare le curve che non interessano selezionandole in legenda.
Alcuni dati in passato non sono pervenuti alla protezione civile

Andamento Cantagio Coronavirus in Italia variazione percentuale giornaliera Decessi (in alcune Regioni) Decessi (in alcune regioni)

108257

Attualments positivi

47055

dimessi_guariti

Guariti (in alcune regioni)

totale_attualmesnte_positivi
@ ricoverati_con_sintami
W nusviattualmente_positivi & dirmessi_guariti

variaziona percentuale giornaliera dei Casi (Nazionale)

2 Mar . Mar 16 Mar 23 Mar 0. Mar . Apr 3. Apr 200 Apr
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Main IT Provinces vs Tuscany Provinces: COVID

Andamento Regione Toscana e Province, COVID-19

Sulla base dei dati della protezione civile, elaborazioni DISITLab Sun 19 Apr 19:19:56

Totale Casi, province della regione Toscana Totale Casi, province della regione Toscana, cumulati 28m Alcune province allineate a partire da 100 casi

Friday, Mar 27, 2020

® Lucca: 481

= Fri Mar 27 2020 18:00:00 GMT+01
= No range defined on this field

|

M Siena

per evidenziare gli andamenti di vostro interesse: eliminare le curve che non interessano selezionandole in legenda.
Alcuni dati in passato non sono pervenuti alla protezione civile
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The App Is a Bidirectional Device

-

Derived information
* Trajectories

* GPS Positions * Hot Places by click and by move

. Sglectlons on menus ol R eterts * Origin destination matrices
: XLeCVevSSST;PSa:Shboards E | N * Most interested topics
. * Most interested POI
. searcfhed information 5 *\\:\ * Delegation and relationships
* Routing _=rr ! e Accesses to Dashboards
* Ranks, votes 'g);, g * Cumulated Scores from Actions
* Comments +,§-: ,:/* * Requested information
* Images ;-MM;, — * Routing performed

* Subscriptions to notifications

.

Produced information
Suggestions
* Engagements

Produced information
e Accepted ?

e Performed ?

Show 10

Values

DataTime /¥ Latitude

08/05/2019, 43.792 11.25

A ¢°

< 2019-05-08 >

v entries

Longitude

=Qa
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S|| smart. | 1 pdioperte

Carnet multicorsa Cap e

SII MOb I"‘yl voucher per:

==

Scarica

Dal 15 aprile al 1
trasporto pubblicg
Scarica I'app “To{
guadagna punti vi
autobus e vinci tar
Per maggiori infor]
il sito info.sii-mobil
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Sii smart.
Sli-Mobility!

Scarica, viaggia, vincil

Dal 15 aprile al 15 luglio scegliere il
trasporto pubblico ti premial
Scarica |"app “Toscana dove, cosa”,
guadagna punti viaggiando in
autobus e vinci tanti fantastici premi.
Per maggiori informazioni visita il
sito info.sii-mobility.org
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Discovery in an area, shape X X X X x X X X X X X X x X X POI, OSM
browsing Public Transport X X X X x X X X X X X X x X X OSM, GTFS
Full Text search X X X X X X X X X X X X X X POI, OSM
Routing: pedestrian X x X X X X X x X X OSM
Routing: pedestrian quite X x X X X X X x X X OSM
Routing: private vehicles X X X X X X X X X X X OSM
Routing: Multimodal Public Transport X X X X X X X X OSM, GTFS
heatmaps: weather (Temp, Humidity) X X X X X X X X X X X X X Sensors data, OSM
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Typical trajectories X X X X X X X X X X X X Snapd4cCity Mobile App
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Alerts on critical cases: several variables X X X X X X X X X Sensors data, OsM
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* Aiming at improving

— quality of service, distributing workload

— early warning

* Predictions: Short (15 min, 30 Min) and

mid Term (1 week)

* Data Analytics: ML, NLP/SA, Clust.,

— Traffic Flows = multi-flow reconstruction

— Parking Status =2 free slots
— Environmental Alarms

¢“SNAP/ciry

0 Utenti attivi (giorno)
66
44 Precedente
Attuale
Predicting City Users on Areas |
& oV
I
” Train SARIMA
5 Train SARIMAX
= & | — TestSARIMA
> § - — Test SARIMAX
é &
: A
w8 DA A A m
Predicting at EXP02015 T
2015 2015 2015 2015
g: 01-08-2015/02-10-2015 63 DD
Testp iod: 03-10-2015/25-10-2015 22 DD
Figure 5: Comp
Tables 2 and 3| irenze Channel DISIT Evento 1 agosto Firenze
8 ‘ “\\“ yi
| \‘;\
Early Warning Water Bomb AVEIves
RV A\

— Air Quality parameters and indexes

— People Flows (Wi-Fi, Twitter)
- crowd , #tnumber of people
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Baseline + Traffic sensors 0.975 24 2.04 d : oz
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Baseline + Weather + Traffic & Pusheguio s o
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Sensors
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— «Firenze dove cosa»

< 200 )
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Football game results as related to the volume of Tweets

Number of votes on political elections,
via sentiment analysis, SA

Size and inception of contagious diseases
marketability of consumer goods

public health seasonal flu

box-office revenues for movies

places to be visited, most visited

number of people in locations like airports
audience of TV programmes, political TV shows
weather forecast information

Appreciation of services

Snap4City (C), September 2020
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